X-ray solution scattering studies on vinblastine-induced polymers of microtubule protein: structural characterisation and effects of temperature.
We report here on X-ray solution scattering and electron microscopy studies of microtubule protein in the presence of the antimitotic drug, vinblastine. In buffer conditions used for microtubule assembly, vinblastine caused the formation of coil-like structures. The coils appeared to be made up of two protofilaments. Details of the structure and behaviour of coils in solution were obtained from interpretation of their solution scattering patterns. Upon increasing temperature from 4 to 37 degrees C the pitch of the coils increased from 25.92 to 26.96 nm. However, little change was observed in their mean diameters (38.46 and 38.45 nm, respectively). Increasing the temperature also favoured increased formation and/or elongation of the coils. The effect of temperature on the pitch was fully reversible. Vinblastine-induced assembly of pure tubulin also showed the formation of coils. However, these coils appeared to consist of only one protofilament. Their mean diameters (38.35 nm) were similar to those of the coils formed from microtubule protein.